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INTRODUCTION 

The  range  business  of  the  semidesert  grassland  region  of  the  South- 
west consists  mainly  in  the  production  of  young  range  cattle,  princi- 
pally calves  and  yearlings.  Yearlong  use  of  these  ranges  favors  this 
type  of  breeding  enterprise.  Most  of  the  cows  on  a  given  range  are 
retained  from  year  to  year.  Thus  the  common  basis  of  the  cattle 
operations  is  the  breeding  herd,  and  the  comparable  unit  on  which 
the  earnings  are  based  is  a  breeding  cow  3 — that  is,  since  the  breeding 
herds  are  the  source  of  returns,  it  is  logical  that  cattlemen  should 
think  of  the  economics  of  their  business  in  terms  of  receipts,  costs, 
and  earnings  per  cow. 

Most  range  users  have  some  general  knowledge  of  the  main  costs 
and  the  principal  factors  that  affect  receipts;  but  only  a  comparatively 
few  know  the  detailed  costs.  It  is  generally  recognized  that,  regardless 
of  whether  cost  records  are  kept,  net  profit,  simply  stated,  is  the 
difference  between  gross  receipts  and  total  cost.  Thus  cost  accounting 
on  ranges  may  seem  unnecessary.    Nevertheless,  there  are  advantages 

1  Maintained  at  Tucson  in  cooperation  with  the  University  of  Arizona. 

2  The  author  gratefully  acknowledges  his  indebtedness  to  members  of  the  Southwestern  Forest  and 
Range  Experiment  Station  and  the  regional  office  for  constructive  criticisms  in  the  preparation  of  this 
circular,  and  to  the  cooperating  stockmen— Wirt  D.  Parker,  Feliz  Ruelas,  and  Henry  Proctor— who  aided 
in  keeping  the  records  and  supplied  the  data  that  made  this  study  possible.  The  author  also  wishes  to 
express  his  appreciation  to  C.  U.  Pickrell,  Director  Arizona  Agricultural  Extension  Service,  and  to 
E.  B.  Stanley,  head  of  the  animal  husbandry  department,  and  G.  W.  Barr,  professor  of  agricultural 
economics,  University  of  Arizona,  for  helpful  suggestions. 

3  For  purposes  of  this  circular,  the  term  "breeding  cow"  means  a  female  animal  of  any  breeding  herd, 
either  wet  or  dry,  at  least  20  months  old,  and  which  produces  her  first  calf  at  2J-S  or  3  years  of  age.  Hereinafter 
referred  to  as  cow. 


1256°— 37- 


2  CIRCULAR  44S.  U.  S.  DEPARTMENT  OF  AGRICULTURE 

to  be  gained  in  keeping  cost  records  and  in  thinking  more  in  terms  of 
costs  and  earnings  per  cow  and  cost  of  producing  a  calf  (considering 
all  charges),  a  point  of  view  common  to  the  economics  of  other  business 
enterprises. 

Continuation  of  the  cattle  business  through  preservation  of  the 
ranges  is  the  first  fundamental;  when  ranges  are  stocked  in  accord 
with  this  view,  adequate  forage  is  assured  through  a  period  of  years. 
Then  the  economics  of  the  cattle  business,  from  the  viewpoint  of 
profit,  might  well  center  on  cost  per  cow  and  calf  and,  particularly, 
on  earnings  per  cow.  Further,  when  expenditures  are  involved  for 
fences,  water  developments,  and  the  like,  it  will  not  be  a  question 
simply  of  total  cost,  which  may  not  seem  very  much,  but  rather  how 
much  will  proposed  expenditures  increase  the  costs  per  cow  and  calf, 
and,  more  important  still,  how  much  additional  cost  could  a  cow  or 
calf  carry  with  profit. 

With  a  view  to  testing  the  soundness  of  such  business  reasoning  as 
outlined  above,  an  economic  study  of  a  cattle  operation  was  made  on 
the  Santa  Rita  experimental  range  in  southern  Arizona.4  This  proj- 
ect, which  was  conducted  on  semidesert  grassland  typical  of  the  low 
mesas  of  the  Southwest,  was  begun  in  1924  and  concluded  in  1934. 
This  circular  gives  the  results'  of  the  study,  and  discusses  certain 
phases  of  the  cattle  business  that  may  be  of  value  to  cattlemen  on 
similar  ranges. 

CONDITIONS  ON  THE  SANTA  RITA  EXPERIMENTAL  RANGE 

The  grasslands  of  the  Santa  Rita  experimental  range  comprise  an 
outwash  plain  that  extends  from  a  low  mesa  adjoining  Santa  Cruz 
Valley  southeastward  to  the  Santa  Rita  Mountains,  rising  gradually 
in  elevation  from  3,000  to  4,800  feet.  The  lowest  part  is  compara- 
tively level,  while  the  intermediate  and  upper  parts  constitute  a  roll- 
ing mesa.  Adjoining  the  mountains  are  some  rather  steep  hillsides 
and  well-defined  canyons.  Except  on  a  small  area  near  the  mountains, 
the  topographic  relief  favors  cattle  movements.  Of  the  49,759  acres 
in  the  experimental  range,  this  study  involved  the  use  of  24,700  acres, 
including  high,  medium,  and  some  of  the  lowest  lands. 

CLIMATE 

Because  of  the  difference  of  1,800  feet  in  elevation  between  the 
lowest  and  highest  lands,  the  climate  varies  from  near-desert  in  the 
low  country,  which  has  an  average  annual  rainfaU  of  12.8  inches,  to 
nearly  subhumid  in  the  areas  that  border  the  mountains,  where  the 
precipitation  averages  slightly  more  than  18  inches.  The  mean  tem- 
peratures are  moderate.  For  the  low  country,  they  range  from  57°  F. 
during  fall  and  winter  (October  to  January,  inclusive)  to  81°  F.  during 
summer  (June  to  September,  inclusive) ;  and  at  higher  elevations  near 
the  mountains,  from  about  54°  F.  in  winter  to  about  78°  F.  in  summer. 

FORAGE  PLANTS 

The  upper  range,  above  4,000  feet,  supports  slender  grama  (Boute- 
loua, JUiformis) ,  spruce-top  grama  (B.  chondrosioides),  curly  mesquite 
(Hilaria  belangeri),  hairy  grama  (Bouteloua  hirsuta),  and  other  grasses, 

4  Other  studies  have  been  made  of  range  cattle  business,  most  of  them  under  conditions  different  from 
those  represented  by  the  Santa  Rita  range.  References  to  some  of  these  will  be  found  in  the  literature 
(.,  ?,  3,  5,  6,  ?,  8.  9).    (Italic  numbers  in  parentheses  refer  to  Literature  Cited,  p  23.) 
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Figure  l.— Grazing  Lands  on  the  Santa 
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RITA    EXPERIMENTAL    RANGE. 


A,  Upper  range  bordering  Santa  Rita  Mountains.  Here  the  grasses  are  principally  slender,  spruce-top, 
and  hairy  gramas  and  curly-mesquite.  The  taller  growths  are  mesquites.  B,  Middle  range,  where 
Rothrock  grama,  three-awns,  and  black  grama  are  predominant.  The  plants  growing  above  the  grasses 
are  mostly  mesquites  and  a  few  cacti.  C,  Lower  land,  which  had  suffered  from  overgrazing  and  surface 
soil  erosion,  was  brought  under  control  in  1926.  Here  there  are  remnants  of  such  grasses  as  bush  muhly, 
fluffgrass,  three-awns,  Arizona  cottongrass,  and  tanglehead.  The  shrubs  are  mainly  mesquites,  catclaws, 
hackberries,  and  cacti. 
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forming  a  rather  heavy  stand.  The  common  browse  plants  are  velvet 
mesquite  (Prosopis  velutina),  eatclaw  (Acacia  greggii),  and  false- 
mesquite  or  calliandra  (Calliandra  eriophylla)  (fig.  1,  A).  Here, 
because  of  good  growth  of  grasses,  annuals  are  of  little  importance. 

Lower  down,  between  elevations  of  3,400  and  4,000  feet,  Ilothrock 
grama  (Bouteloua  rothrockii),  three-awns  (Aristida  spp.),  and  black 
grama  5  (B.  eriopoda),  predominate.  Browse  plants  include  mesquite 
trees  and  eatclaw,  spiny  hackberry  (Celtis  pallida) ,  and  scattered  calli- 
andra and  baccharis  (Baccharis  wrightii)  shrubs.  A  few  cacti  (Opuntia 
spp.)  are  also  present  (fig.  1,  B).  As  on  the  upper  range,  annuals 
contribute  but  little  forage. 

The  low  country,  at  elevation  varying  from  3,000  to  3,400  feet, 
supports  such  browse  plants  as  mesquite,  eatclaw,  hackberry,  false- 
mesquite  or  calliandra,  and  range  rat  any  or  krameria  (Krameria 
glandulosa)  shrubs.  There  are  also  grasses,  largely  remnants,  includ- 
ing bush  muhly  (Muhlenbergia  porteri),  flufrgrass  (Triodia  pulchella), 
three-awns,  Arizona  cottongrass  (Trichachne  calif ornica  syn.  Valota 
saccharata),  tanglehead  (Heteropogon  contortus),  sacatons  (Sporobolus 
airoides,  S.  wrightii),  vine  mesquite  or  vine  panic  (Panicum  obtusum), 
and  others.  Common  annuals  are  gramas,  three-awns,  spurges 
(Chamaesyce  spp.),  Indianwheats  (Plantago  spp.),  purslanes  (Portulaca 
spp.),  and  ragweeds  (Ambrosia  spp.).     Cacti  are  common  (fig.  1,  C). 

GRAZING   CONDITIONS 

The  grasses  on  the  Santa  Eita  range  usually  start  growing  the  latter 
part  of  June  and  cease  growth  the  latter  part  of  September.  During 
this  growing  season  there  is  usually  considerably  more  rain  than  the 
combined  fall  of  the  8  winter  and  spring  months.  A  dry  period,  which 
commonly  begins  during  the  fore  part  of  March,  usually  precedes  the 
period  of  summer  rains.  During  winter  and  early  spring,  rains  are 
somewhat  irregular,  and  perennial  grasses  make  little  or  no  growth, 
principally  because  of  low  temperatures.  During  the  spring  months 
(February,  March,  April,  and  May),  minimum  temperatures  allow 
grass  growth  only  when  rainfall  is  adequate.  Thus,  ordinarily,  during 
the  winter  and  dry  spring  months  the  perennial  grasses  constitute  dry 
or  cured  forage. 

The  perennial  grasses  supply  by  far  the  greater  part  of  the  forage. 
During  summer  and  early  winter  they  are  supplemented  with  browse 
plants  (mesquites,  cat  claws,  false-mesquites,  and  Krameria),  annual 
summer  grasses,  three-awns,  and  various  forbs,6  such  as  spurges  and 
purslanes.  Cattle  show  a  preference  for  the  perennial  grasses  during 
all  seasons  of  the  year.  Browse  is  the  only  supplement  to  the  cured 
forage  during  late  winter.  In  the  spring,  particularly  the  latter  part, 
browse  plants  constitute  an  important  source  of  forage  whenever  the 
supply  of  grass  forage  is  low.  When  the  rainfall  is  favorable  during 
spring,  certain  annual  forbs,  such  as  Indianwheats,  supplement  the 
dried  grasses.  Ordinarily  these  forbs  cannot  be  depended  upon  to 
supply  any  appreciable  quantity  of  forage. 

The  foregoing  brief  sketch  of  grazing  conditions  is  given  to  show 
that  the  Santa  Rita  range  is  typical  of  the  mixed-grass  semidesert 
ranges  of  the  Southwest  on  which  there  are  no  natural  conditions  that 
would  afford  opportunities  to  regulate  cattle  movements,  such  as  from 

5  Black  grama  is  locally  known  in  some  places  as  woollyfoot  grama. 

6  Forbs  are  any  herbs  other  than  grasses  and  grasslike  plants,  and  are  commonly  called  weeds. 
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high-mountain  or  summer  to  low-elevation  or  winter  range  and  from 
one  seasonal  forage  area  to  another.  Nevertheless,  some  regulation 
of  cattle  movements  is  carried  into  effect  through  judicious  salting, 
and  sometimes  by  fencing,  in  order  to  obtain  as  even  utilization  of 
forage  as  possible  over  the  range  and  particularly  to  prevent  concen- 
tration of  cattle  around  the  watering  places. 

METHODS  OF  STUDY 

During  the  first  4  years  of  this  study  (1924-27)  6,000  acres  of  good 
range  and,  on  the  average,  218  breeding  cows  were  considered.  In 
1928  an  area  of  18,700  acres  was  added,  much  of  which  had  rather  low 
grazing  capacity,  and  the  herd  was  more  than  doubled.  The  total 
range  area  was  thus  increased  to  24,700  acres,  which  carried,  on  the 
average,  494  cows  for  the  remaining  period  from  1928  to  1934.  Of 
the  added  lands  of  low  grazing  capacity,  8,000  acres  had  been  over- 
grazed and  were  brought  under  control  in  1926. 

The  grazing  capacity  of  the  better  grasslands  on  the  study  range 
averaged  1  cow  to  23  acres;  the  medium  lands,  1  cow  to  33  acres;  and 
the  lower,  browse  area  (most  of  which  was  acquired  in  1926),  1  cow  to 
about  50  or  60  acres. 

The  range  set-up  may  be  described  as  follows:  There  was  one  main 
headquarters  and  also  secondary  headquarters  for  a  range  rider,  both 
of  which  are  located  on  patented  homesteads.  The  range  itself  was 
divided  into  three  principal  pastures  and  seven  small  ones.  Some  of 
the  small  pastures  were  used  for  breeding  purposes  and  for  holding 
cattle  at  shipping  time.  Management  plans  pertaining  to  range  use, 
stocking,  salting,  etc.,  were  worked  out  in  cooperation  with  the  oper- 
ator, and  were  followed  for  a  period  of  years  or  until  conditions  war- 
ranted a  change.  Mutual  arrangements  were  also  made  with  respect 
to  range  improvements,  which  were  carried  out  as  opportunity 
afforded. 

The  financial  relations  between  each  operator  and  the  Forest  Service 
were  such  that  the  operator  gained  no  advantages,  as  compared  with 
other  or  outside  ranges.  Specifically,  the  operations  on  the  experi- 
mental range  were  closely  similar  to  those  operations  in  which  the 
operators  own  homestead  ranches  and  use  State  lands  under  lease. 
Those  operators  who  grazed  public  domain  during  the  same  period  did 
not  pay  fees  and  to  that  extent  their  expenses  differ  from  those  of  the 
cattlemen  on  the  Santa  Rita  experimental  range. 

The  operators  who  cooperated  in  the  study  are  experienced  cattlemen 
who  have  been  engaged  in  the  range-operation  business  for  many  years. 

RECORDS 

As  near  complete  records  were  kept  as  possible,  including  receipts, 
disbursements,  indirect  charges,  calf  crops,  and  cattle  losses.  The 
receipts  were  grouped  according  to  classes  of  cattle  sold,  such  as  cows, 
yearlings,  and  calves.  The  charges  were  grouped,  for  convenience, 
into  three  principal  classes:  Running  costs  or  cash  expenditures,  indi- 
rect charges,  and  interest  charge  on  the  operator's  own  capital. 

"Cash  expenditures"  were  for  interest  on  borrowed  capital  and 
temporary  loans,  hired  labor  (including  groceries  for  laborers),  graz- 
ing charge,  overhead  (miscellaneous  small  expenses),  bull  replace- 
ments, taxes,  motorcar  operation,  freight  and  hauling,  salt,  feed 
(grain,  hay,  meal,  principally  for  horses),  pump-engine  operation, 
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inspection  and  weighing,  ranch  equipment  (small  movable,  such  as 
tools,  wagons,  and  fresnos),  and  vaccine. 

"Indirect  charges"'  covered  cow  replacements,  depreciation  of  range 
improvements,  and  cattle  losses. 

''Interest  charge  on  operator's  own  capital"  represents  6  percent  7 
on  the  operator's  equity  in  cattle,  land,  and  improvements.  Improve- 
ments include  headquarters,  water  developments,  fences,  and  large 
equipment  like  trucks,  windmills,  and  pumps.  The  amount  invested 
in  cattle  was  determined  each  year  by  the  average  selling  prices  of 
the  various  classes  of  cattle  sold.  Xo  allowance  was  made  for  cost 
of  marketing  which.,  on  the  Santa  Rita  range,  is  practically  negligible, 
owing  to  nearness  to  the  shipping  points.  The  cost  plan  of  inventory- 
ing to  determine  capital  invested,  as  is  commonly  done  in  going  con- 
cerns, was  found  impossible  to  apply  in  the  Santa  Rita  study.  Hence 
the  market-value  8  plan  had  to  to  be  used,  although  according  to 
Collins  (4)  it  is  not  altogether  correct  in  theory. 

EARNINGS   PER   COW 

The  results  pertaining  to  income  fall  logically  into  two  main  cate- 
gories, determined  by  the  character  of  the  cattle  business  of  the  semi- 
desert  Southwest — (1)  items  from  which  the  earnings  per  breeding 
cow  may  be  ascertained,  and  (2)  items  from  which  the  cost  of  produc- 
ing young  range  cattle  may  be  determined.  Three  principal  sets  of 
results  that  pertain  to  the  earnings  of  the  breeding  herd  are  given, 
namely,  receipts,  running  cost,  and  a  financial  or  profit-and-loss 
statement. 

RECEIPTS 

The  gross  annual  receipts  averaged  $26.44  per  cow  (table  1).  Nearly 
73  percent  of  these  receipts  came  from  the  sale  of  calves,  and  slightly 
more  than  25  percent  from  the  sale  of  cows  and  yearlings.  There  was 
a  wide  range  in  total  annual  receipts  per  cow — from  $13.56  in  1932  to 
$49.27  in  1928?  owing  principally  to  fluctuations  in  market  prices. 

Table   1.— Gross  receipts  per  cow  from  the  sales  of  all  classes  of  cattle,  Santa  Rita 

experimental  range,  1924-34- 

Clsss  1924        1925        1926        1927       192S        1929        1930        1931    '    1932    |    1933     "  1934    j  ^™*{ 

Calves $15.90    $14.66    $14.13    $23.13    $31.  SS    $25.92    $24.59    $17.89    $11.18    $12. 09    $10. 70  $19. 24 

Cows 9.45    .18)  11.79      11-34        7.36  I     3. 13  j       .25       1.96       2.76       3.18  1  4.50 

Yearlings .12       2.42      10.  SI       3.95       5. 95  ! ;       .51    .42       1. 37  I     1.76  j  2.17 

Bulls./. '     2.85' 1.84 .78  .39 

Steers 2.^6    •      .10' i .14    .14 


Total..-    25.47      19.74      25.12      41.72      49.  27      33. 12      28.  23  .   18. 14  i  13.  56  .   16.  36  I  16.  42        26.44 


1  Formed  by  dividing  total  amount  for  11-year  period  by  the  sum  of  the  annual  numbers  of  cows. 

COST  PER  COW 

YVhen  all  costs  and  charges  are  counted,  the  total  annual  cost  of 
the  Santa  Eita  breeding  herd  averaged  $20.81  per  cow  for  the  11-year 
period.     This  cost  includes  $10.57  for  running  costs  or  cash  expendi- 

7  Interest  on  the  operator's  own  capital  was  computed  at  6  percent,  because  this  rate  is  generally  recog- 
nized as  the  average  percentage  earnings  if  and  when  an  operator  sells  out  and  loans  his  money  for  various 
purposes. 

•  Market  value  as  used  in  this  report  means  the  price  received  f.  o.  b.  the  Santa  Rita  -hipping  point,  as 
most  of  the  Santa  Rita  cattle  were  sold  on  this  basis. 
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tures,  $8.15  for  indirect  charges,  and  $2.09  for  interest  charge  on 
operator's  own  capital.     The  detailed  items  are  summarized  in  table 2. 

Table  2. — Annual  cow  cost  on  Santa  Rita  experimental  range,  1924-34 


Item 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

Aver- 
age1 

Cash  expenditures   (run- 
ning costs) : 
Interest  paid  2 

Labor  (hired,  including 

$3.13 

.76 
1.50 

.56 

$2.45 

2.65 
1.74 

1.69 

$1.57 

1.41 
1.51 

1.37 

$2.95 

2.64 
1.58 

1.91 

$4.26 

2.78 
1.58 

1.16 

4.91 

.36 

.44 

.03 
.08 

.13 

.12 
.09 

.01 

""."07 

.03 

$2.  60 

1.85 
1.72 

.41 

$3.  97 

2.13 
1.59 

1.28 

$2.70 

1.97 
1.63 

.72 

2.35 

.30 

.29 

.86 
.12 
.23 

.10 

.09 
.06 

.10 

.06 
.04 
.13 

$2.40 

1.80 
1.67 

.78 

$2.75 

1.86 
1.63 

.99 

$3.80 

1.81 
1.93 

.74 

$3.07 
2.00 

1.65 

Overhead     (miscellane- 
ous small  expense) 

.98 
.91 

Motorcar  operation 

Taxes  on  cattle 

Freight     and     hauling 

.25 
.25 

.84 

.26 
.31 

.24 
.16 

.24 
.34 

.51 
.50 

~~\~15 
.20 

.20 

.09 
.11 

.02 

.04 
.08 

.43 
.51 

.32 
.59 
.11 

.16 

.14 
.12 

.32 

.04 
.08 
.06 

.34 

.28 

.61 
.23 
.09 

.10 

.12 
.06 

.10 

.12 
.04 
.05 

.65 
.22 

.28 
.10 
.39 

.10 

.18 
.04 

.01 

.05 
.03 
.05 

.62 
.27 

~"".~2S 
.31 

.12 

.12 

.06 

.14 

.20 
.04 
.10 

.41 
.34 

.29 

Salt 

.03 

.16 

.13 

.09 

.19 
.02 

.11 

.12 
.04 

.15 
.09 

.16 

.13 
.07 

.06 

.01 
.05 

.19 

Feed  (mainly  for  horses) . 

Engine     operation 
(pumps) 

Inspection  and  weigh- 
ing  

Taxes  on  equipment 

Freight     and     hauling 

.14 

.13 

.16 
.07 

.16 
.13 

.12 

.08 

.08 

Ranch  equipment 

(small  movable) 

Taxes  on  land 

Vaccine 

.10 
.04 

"Toi 

"".02 

.06 
.05 
.05 

Total 

7.93 

9.55 

6.76 

10.38 

16.  05 

8.48 

11.85 

11.75 

8.79 

9.33 

10.54 

10.57 

Indirect  charges: 

Cow  replacement 4 

Depreciation     of     im- 

9.62 

1.15 
1.40 

1.55 
2.34 

.18 

1.05 

.27 

11.79 

1.70 
1.60 

11.34 

1.71 
2.07 

8.47 

2.48 
1.75 

3.14 

2.88 
1.30 

.30 

2.97 
.70 

1.54 

2.88 
.65 

2.12 

2.80 
.78 

3.23 

3.51 

.84 

4.52 
2.44 

Cattle  losses 

1.19 

Total 

12.17 

3.89 

1.50 

15.09 

15. 12 

12.70 

7.32 

3.97 

5.07 

5.70 

7.58 

8.15 

Interest  charge  on  opera- 
tor's own  capital:  Cat- 
tle, improvements,  and 
land 

1.15 

2.64 

1.94 

2.03 

3.39 

2.58 

1.84 

1.92 

1.93 

1.68 

1.26 

2.09 

Total  charges 

21.25 

16.08 

10.20 

27.50 

34.56 

23.76 

21.01 

17.64 

15.79 

16.71 

19.38 

20.81 

1  Formed  by  dividing  total  amount  for  11-year  period  by  the  sum  of  the  annual  numbers  of  cows. 

2  Includes  interest  on  borrowed  fixed-capital  money  and  on  temporary  loans,  at  8  percent. 

3  Most  of  the  cattle  were  shipped  f.  0.  b.  the  Santa  Rita  shipping  point.    See  Shipping  Points  under 
Marketing. 

4  Replacement  costs  were  computed  on  the  basis  of  average  market  value,  as  determined  by  Santa  Rita 
sale  figures,  in  order  to  arrive  at  an  average  yearly  valuation. 

These  costs  do  not  include  any  charges  for  the  operator's  time  and 
ability.  Such  an  item  was  omitted,  because  whatever  net  returns  an 
operator  realizes  above  all  charges  is  commonly  regarded  as  his  earn- 
ings or  remuneration  for  conducting  his  business. 

Some  of  the  expenditures  per  cow  were  rather  uniform  for  the  11- 
year  period,  such  as  taxes,  grazing  charges,  interest,  and  motorcar 
and  pump-engine  operation.  Other  expenses  varied  widely,  partly 
because  of  variation  in  prices  and  in  quantity  of  material  purchased, 
and  partly  because  the  payments  were  entered  when  the  money  was 
paid  out,  as  for  some  of  the  labor  payments,  for  bull  replacements, 
and  for  salt — that  is,  supplies  or  materials  purchased  near  the  close 
of  one  year  were  sometimes  paid  for  the  following  year. 

Labor  averaged  13  man-months  of  hired  help  per  year.  During 
the  first  3  years  of  the  study  the  operator  ran  the  outfit  himself,  hir- 
ing extra  help  only  at  round-up  times.     During  the  other  8  years  he 


§  CIRCULAR  44S,  U.  S.  DEPARTMENT  OF  AGRICULTURE 

had  one  yearlong  man  most  of  the  time,  and  in  addition  hired  extra 
men  during  round-ups. 

From  three  to  five  men  were  hired  for  1  to  2  weeks  during  the  May 
and  October  round-ups.  At  times,  water  developments,  fences,  and 
other  range  improvements  necessitated  additional  help,  but  rarely 
did  this  exceed  three  or  four  men  at  any  one  time,  for  periods  not  longer 
than  2  to  3  months. 

Grazing  charges  were  made  because  practically  all  the  lands  used 
in  this  study  are  Government-owned.  The  charge  for  grazing  privi- 
lege on  the  study  range  was  fixed  at  $1.50  per  head  per  year  for  all 
animals  over  9  months  of  age,  including  yearlings,  bulls,  and  saddle 
horses.  On  the  basis  of  cows  only,  the  grazing  charge  averaged  $1.65 
per  head. 

Feed  costs  were  principally  for  saddle  horses  used  in  the  operation,  the 
number  of  which  averaged  nine  per  year.  Some  feed  was  also  provided 
for  two  or  three  milk  cows  and,  occasionally,  for  a  few  weak  cattle. 

Bull  replacements  are  included  in  the  running  costs,  because  they 
were  cash  purchases,  whereas  cow  replacements  that  did  not  involve 
purchases  are  entered  under  Indirect  Charges. 

During  1927,  1928,  and  1929  cow  replacements  were  heavy,  for  the 
following  reason:  Owing  to  generally  low  market  prices  for  the  period 
1924-26,  the  operator  disposed  of  only  a  few  of  the  older  cows.  But 
during  the  3  years  following  1926,  when  market  prices  were  good, 
the  herd  was  culled  very  closely,  hence  the  many  replacements.  This 
explains  also  the  heavy  bull  replacement  in  1928.  (See  also  Classes 
of  Cattle,  under  Marketing.) 

The  operator  started  with  one  piece  of  patented  land  which  com- 
prised 160  acres.  In  1928  he  purchased  83  additional  acres.  Thus 
for  the  11 -year  period  of  the  study  his  annual  land  ownership  averaged 
practically  213  acres,  valued  at  $3  an  acre,  as  set  by  the  State  of 
Arizona  for  such  land.  These  privately  owned  acres  constituted  the 
operator's  ranch  headquarters. 

The  operation  costs  on  the  study  range  were  similar  to  those  of 
other  ranges  in  the  Santa  Rita  district.  About  the  only  difference 
was  the  fact  that  on  the  experimental  range  there  was  a  more  or  less 
fixed  plan  (with  respect  to  number  and  class  of  cattle)  in  effect 
throughout  the  period  of  the  study.  But  this  plan  did  not  impose 
any  additional  expense.  As  compared  with  other  ranges,  there  were 
some  extra  costs  entailed  in  meeting  the  requirement  of  keeping  the 
fences,  water  developments,  and  other  range  improvements  in  reason- 
ably good  condition.  These  extra  costs,  however,  were  more  than 
offset  by  reduction  of  cattle  losses  and  increases  in  the  calf  crops 
which  resulted  from  having  the  range  entirely  fenced  and  keeping 
other  improvements  in  good  repair, 

FINANCIAL  STATEMENT— BREEDING  COWS 

A  summary  of  the  receipts,  costs,  and  net  proceeds,  or  net  earnings, 
per  cow  is  given  in  table  3.  This  statement  shows  hi  successive 
stages,  or  at  different  points,  in  the  Santa  Rita  operation,  what  items 
have  been  taken  into  account  in  arriving  at  the  net  proceeds — that 
is,  what  the  operator  received  for  his  labor  and  management.  More- 
over, such  a  statement  will  enable  an  operator  who  has  cost  figures 
to  make  comparisons  with  these  data  and  also  to  analyze  his  own 
business  in  a  similar  manner. 
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Table  3. — Financial  statement  on  breeding  cows,  Santa  Rita  experimental  range, 

1924-34 


Gross  receipts,  charges,  and  net  proceeds  per  cow 

Item 

1924 

192.5 

1926 

1927  |   1928 

1929 

1930 

1931 

1932 

1933 

1934 

Aver- 
age1 

Gross  receipts 

$25.  47 
7.93 

$19.  74 
9.55 

$2.5.  12 
6.76 

$41.  72 
10.38 

$49.  27 
16.05 

$38.  12 
8.48 

$28.  23 
11.  85 

$18. 14 
11.75 

$13.  56 
8.79 

$16.  36 
9.33 

$16.  42 
10.54 

$26.  44 
10.57 

Receipts   less   cash 

17.  54 
12.17 

10.19 
3.89 

18.  36 
1.  .50 

31.  34 
15.09 

33.22 

15.  12 

29.64 
12.  70 

16.38 
7.32 

6.39 
3.97 

4.77 
5.07 

7.03 
5.  70 

5.88 
7.58 

15.87 

Indirect  charges 

8.15 

Receipts     less     in- 
direct charges 

Interest  on  operator's  own 
money 

5.37 

1.1.5 

6.30 
2.64 

16.86 
1.94 

16.25 
2.03 

18.10 
3.39 

16.94 
2.58 

9.06 

1.84 

2.42 
1.92 

-  .30 
1.93 

1.33 
1.68 

-1.70 

1.26 

7.72 
2.09 

Returns  for  opera- 
tor's   labor    and 
management 

4.  22 

3.66 

14.92 

14.22 

14.71 

14.36 

7.22 

.    .50 

-2.23 

-.35 

-2.96 

5.63 

»  Formed  by  dividing  total  amount  for  11-year  period  by  the  sum  of  the  annual  numbers  of  cows. 

The  net  proceeds  realized  by  the  Santa  Rita  operator  averaged 
$5.63  per  cow  annually.  Inasmuch  as  the  number  of  cows  in  the 
breeding  herd  averaged  394  for  the  11-year  period,  the  total  annual 
net  earnings  amounted  to  $2,218.22,  which  is  the  average  annual 
amount  the  operator  received  for  his  labor  and  management,  exclusive 
of  the  interest  he  received  oil  his  own  money  invested.  The  total  net 
proceeds  from  all  sales  ranged  from  a  loss  of  $2.96  per  cow  in  1934  to 
net  earnings  as  much  as  $14.92,  in  1926.  The  losses  for  1932,  1933, 
and  1934  resulted  largely  from  a  decline  in  the  market  prices.  In 
1933  the  market  decline  was  partly  offset  by  the  sale  of  more  calves 
and  a  few  more  yearlings  than  were  sold  the  previous  year. 

The  losses  indicated  for  1932,  1933,  and  1934  were  not  actual  money 
losses.  In  1932,  in  addition  to  paying  all  bills,  the  operation  met  all 
indirect  charges,  except  30  cents  per  cow;  and  there  were  no  interest 
earnings.  In  1933,  all  bills  were  paid  and  all  indirect  charges  were 
met.  Interest  earnings,  however,  fell  short  by  35  cents  per  cow. 
In  1934  the  business  paid  all  cash  expenditures,  but  fell  short  $1.70 
per  cow  in  covering  the  indirect  charges.  Further,  there  were  no 
interest  earnings. 

DISCUSSION  OF  CERTAIN   COW-COST   CHARGES 

The  net  proceeds,  or  earnings,  of  $5.63  per  cow  do  not  include  inter- 
est on  investment.  The  interest  on  the  operator's  own  capital 
averaged  $2.09,  which  is  additional  income.  Other  factors  that  have 
important  relations  to  proceeds  are  cow  replacements,  cattle  losses, 
range  privileges  or  control,  and  depreciation  of  improvements.  These 
factors  will  be  discussed  in  the  order  named. 


COW   REPLACEMENTS 

For  the  most  part,  the  replacement  of  aged  or  otherwise  undesirable 
cows  sold  was  made  with  heifers  which  the  operator  had  removed 
to  adjoining  ranges  when  they  were  calves  and  which  were  returned 
when  grown.  The  other  replacement  heifers  were  produced  and 
raised  on  the  operator's  adjoining  ranges. 

All  calves  and  heifers  removed  from  the  range  were  credited  as  sales. 
Hence  all  replacement  heifers  were  charged  against  the  operation  at 
1256°— 37 2 
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their  market  value,  just  as  though  they  were  purchased  outright. 
The  living  cows  they  displaced  were  credited  as  sales.  Inasmuch  as 
some  operators  buy  replacement  animals,  the  treatment  given  this 
item  seems  reasonable. 

CATTLE  LOSSES 

The  item  "cattle  losses"  includes  losses  of  all  classes  of  cattle  older 
than  4  or  5  months.  The  losses  of  calves  younger  than  4  or  5  months 
were  not  recorded,  inasmuch  as  the  percent  calf  crop  was  determined 
by  those  calves  that  reached  the  age  of  4  or  5  months,  at  which  time 
they  were  tallied.  In  each  instance  the  current  market  value  (as 
used  in  this  circular)  determined  the  monetary  loss  incurred. 

Replacements  of  cattle  lost  as  the  result  of  diseases  and  other  causes 
were  made  largely  from  animals  that  were  produced  on  the  area 
studied,  but  which  had  been  removed  when  calves  to  adjoining  ranges 
and  were  brought  back  when  grown  whenever  replacements  were 
necessa^. 

RANGE  PRIVILEGES  OR  CONTROL 

No  interest  charge  was  entered  for  range  privileges  or  control, 
which  are  common  intangible  assets  on  semidesert  ranges  of  the  South- 
west. It  is  a  common  practice  of  stockmen  to  pay  premiums  for  the 
right  to  control  range  lands — that  is,  payments  in  addition  to  those 
for  cattle,  improvements,  and  the  like.  Such  privileges,  although 
not  legally  recognized,  are  commonly  bought  and  sold.  This  explains, 
for  example,  the  high  prices  that  are  paid  for  certain  key  ranches  that 
control  much  larger  areas  of  range  lands. 

DEPRECIATION  OF  IMPROVEMENTS 

All  the  improvements  on  the  Santa  Rita  range  are  Government- 
owned.  Many  of  these  improvements — fences,  water  developments, 
corrals — were  already  in  place  in  1924  when  this  study  was  started. 
Additional  improvements  were  made  by  the  operator  since  that  time. 
All  improvements  that  were  already  in  place  were  evaluated  each 
year  by  taking  the  original  cost  and  deducting  therefrom  depreciation 
up  to  the  year  considered.  Thus  the  value  taken  for  the  original 
improvements  in  1924  was  their  original  cost  less  depreciation  up  to 
that  year.  The  improvements  that  were  put  in  since  1924  were  valued 
at  their  actual  cost  the  year  following  their  construction ;  and  in  subse- 
quent years,  at  their  cost  less  depreciation. 

The  annual  charges  for  depreciation  were  based  on  these  values, 
and  were  determined  by  the  probable  life  of  each  improvement. 
Fences  were  estimated  to  have  a  life  of  20  years;  thus  one-twentieth 
of  the  original  cost  was  charged  as  depreciation  each  year.  The  life  of 
trucks  was  considered  at  5  years,  and  thus  there  was  an  annual  depre- 
ciation of  one-fifth  of  their  original  cost. 

Although  the  depreciation  item  is  purely  an  estimate  and  is  not  the 
actual  maintenance  cost  of  the  improvements,  experience  has  shown 
that  estimated  depreciation  and  actual  maintenance  cost  balance 
fairly  well.  Some  improvements  last  longer  than  their  estimated 
life,  whereas  others  last  for  slightly  shorter  periods  than  were  esti- 
mated. In  table  2  there  is  a  slight,  unavoidable  duplication  of  cost 
in  the  depreciation  and  labor  items,  owing  to  the  fact  that  light, 
occasional  maintenance  jobs  were  done  by  the  laborers  and  such  repair 
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work  was  included  in  the  regular  labor  charge.    For  the  1 1-year  period, 
the  maintenance  work  done  in  this  way  amounted  to  only  a  small  sum. 

COST   OF  PRODUCING   A   CALF 

The  calves  were  sold  at  the  age  of  8  or  9  months.  Owing  to  the 
fact  that  the  calf  crop  varied  from  75.3  to  88.8  percent  of  the  number 
of  breeding  cows,  the  various  costs  (the  detailed  items  of  which  are 
the  same  as  those  for  cows)  are  from  12.4  to  nearly  33  percent  higher 
per  calf  than  those  given  per  cow  (table  2),  averaging,  according  to  the 
11-year  means,  20.7  percent  greater,  as  shown  in  table  4. 

Table  4.—  Yearly  cost  of  producing  range  calves  to  marketable  age,   Santa  Rita 
experimental  range,  192^-3^ 


Item 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

Aver- 
age1 

Cash  expenditures   (run- 
ning costs) : 

$3.61 

.88 
1.73 
.64 

""29 
.29 

.97 

7l6 

.15 

.19 

§3.25 
3.52 
2.32 
2.24 

"".~35 

.41 

"\"04 
"".21 

.18 

$1.  98 
1.78 
1.90 
1.72 

""."30 
.20 

"~.~24 

.02 
.14 

.15 

$3.61 
3.22 
1.93 
2.33 

""29 
.42 

"\"l9 
.12 
.20 

.16 

.07 
.08 
.01 
.06 

$5.06 
3.31 
1.88 
1.38 
5.85 
.43 
.53 

.04 
.10 

".16 

.14 

.02 
.11 

"\~08 
.04 

§3.  27 

2.32 

2.16 

.52 

"""."64 
.63 

""."l8 
.25 
.25 

.12 

.03 
.14 
.06 
.10 

.$4.  67 
2.50 
1.87 
1.50 

""."oO 
.60 

.38 
.70 
.13 
.18 

.16 

.38 
.14 
.05 
.09 
.08 

$3.  03 

2.22 

1.83 

.SI 

2.64 

.33 

.32 

.97 
.13 
.25 
.11 

.10 

.11 
.07 
.06 
.05 
.15 

$2.89 

2.16 

2.00 

.94 

$3.43 
2.32 
2.03 
1.23 

$4.80 

2.29 

2.44 

.94 

$3.71 

Labor 

Grazing  charge 

Overhead 

Bull  replacement 

Motorcar  operation 

Taxes  on  cattle 

Freight     and     hauling 
cattle2-       ---  -    -- 

2.41 

2.00 
1.18 
1.10 

.40 
.34 

.73 
.27 
.11 
.11 

.14 

.12 
.07 
.14 
.05 
.06 

.81 
.27 

.36 
.12 
.49 
.12 

.22 

.01 
.06 
.06 
.04 
.06 

.78 
.35 

""35 
.40 
.16 

.15 

.17 
.07 
.25 
.05 
.12 

.49 
.41 

.35 

Salt 

Feed 

Engine  operation 

Inspection  and  weigh- 
ing  

Freight     and     hauling 
(miscellaneous; 

.23 
.19 
.16 

.15 

.10 

Taxes  on  equipment 

Ranch  equipment 

Taxes  on  land  .  . 

.08 
.11 
.04 

.12 
"\~06 

.06 
""."03 

.09 

.07 
.06 

.06 

Total 

9.14 

12.70 

8.52 

12.69 

19.13 

10.67 

13.93 

13.  18 

10.  53 

11.63 

13.32 

12.76 

Indirect  charges: 

Cow  replacement 2 

Depreciation     of     im- 
provements  

Cattle  losses 

11.11 

1.33 
1.61 

2.06 
3.11 

.23 

1.33 
.34 

14.41 

2.08 

1.95 

13.  51 

2.06 
2.47 

10.64 

3.10 
2.20 

3.68 

3.37 
1..53 

.34 

3.34 
.79 

1.85 

3.44 

.78 

2.65 

3.47 

.97 

4. 08      5.  46 

4.  43      2.  94 
1.07      1.44 

Total 

14.  05 

5.17 

1.90 

18.44 

18.04 

15.94 

8.58 

4.47 

6.07 

7.09 

9.  58      9.  84 

Interest  charge  on  oper- 
ator's own  capital: 
Cattle,  improvements, 
and  land 

1.34 

3.51 

2.44 

2.50 

4.03 

3.24 

2.15 

2.18 

2.31 

2.09 

1.  59      2.  51 

Total  charges 

24.53 

21.38 

12.86 

33.63.  41.20 

29.85!  24.66 

19.83 

18.91 

20.81 

24.  491  25.  11 

1  Formed  by  dividing  total  amount  for  11-year  period  by  the  sum  of  the  annual  numbers  of  calves. 

2  See  footnotes  table  2. 

The  total  cost  of  producing  a  calf  averaged  $25.11,  which  includes 
$12.76  for  all  running  costs  or  cash  expenditures,  $9.84  for  indirect 
charges,  and  $2.51  for  interest  on  the  operator's  own  capital. 

FINANCIAL  STATEMENT— CALVES 

The  gross  receipts  per  calf,  based  on  sales  of  all  classes  of  animals, 
averaged  $31.99  for  the  11-year  period,  giving  net  proceeds  of  $6.88 
per  calf.  There  are  wide  differences  in  the  net  returns,  varving  from 
an  apparent  loss  of  $3.76  in  1934  to  a  net  profit  of  $18.75  in  1926 
(table  5).  The  explanation  given  for  the  losses  in  the  financial  state- 
ment for  cows  applies  also  to  the  losses  indicated  in  the  financial 
statement  for  calves. 
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Table  5. — Financial  statement  on  calves,  Santa  Rita  experimental  range,  1924.-34 


Gross  receipts,  charges,  and  net  proceeds  per  calf 

Item 

1924 

1925 

1926 

1927 

1928 

1929 

1930      1931 

1932      1933  1  1934 

Aver- 
age » 

Gross  receipts 

Cash  expenses 

$29.39 
9.14 

$26.  23 
12.70 

$31.  61 
8.52 

$51.  00 
12.69 

$58.  70 
19.13 

$47.88 
10.67 

$33. 15 

13.  93 

|20. 42  $16. 25  $20. 41 

13.18    10.53    11.63 

$20.  73 
13.32 

$31.  99 
12.76 

Receipts   less   cash 
expenses 

20.25 
14.  05 

13.53 

5.17 

23.09 
1.90 

38.31 

39.  57 
18.04 

37.21 
15.  94 

19.22 
8.58 

7.24 

4.47 

5.72 
6.07 

8.78 
7.09 

7.41 
9.58 

19.23 
9  84 

Receipts    less     in- 
direct charges 

Interest  on  operator's  own 
money 

6.20 
1.34 

8.36 
3.51 

21.19 
2.44 

19.87 
2.50 

21.53 
4.03 

21.  27 
3.24 

10.64 
2.15 

2.77 
2.18 

-.35 
2.31 

1.69 
2.09 

-2.17 
1.59 

9.39 
2.51 

Net  proceeds 

4.86      i  85     IS   75    17.37,   17.50    IS.  03,     8.49 

1 

.59  -2.66    — .  40—3.  76      6.  8S 

1  Formed  by  dividing  total  amount  for  11-year  period  by  the  sum  of  the  annual  numbers  of  calves. 

Of  the  various  items  studied,  the  following  three  have  outstanding 
importance,  so  far  as  the  economics  of  the  southwestern  cattle  business 
is  concerned:  Cost  to  run  a  cow,  cost  to  produce  a  calf,  and,  most 
important,  earnings  per  cow.  In  the  operation  considered,  it  cost,  on 
the  average,  820.81  per  cow  to  run  the  breeding  herd;  it  cost  S25.ll 
to  grow  a  calf  to  the  marketable  age  of  8  or  9  months;  and  the  net 
earnings,  or  the  amount  the  operator  received  for  his  labor  and  man- 
agement, averaged  So. 63  per  cow.  The  costs  per  cow  and  per  calf 
represent  one  and  the  same  general  cost,  namely,  that  of  running 
the  breeding  herd.  The  relation  between  operating  cost  and  earnings 
of  the  breeding  herd  is  of  vital  importance  to  every  operator. 

FACTORS   AFFECTING   COSTS   AND   EARNINGS 

Several  factors  affected  the  costs  and  earnings,  among  which  may 
be  named  range  management,  calf  crop,  cattle  losses,  grade  of  cattle, 
and  marketing.  Other  important  factors  are  shipping  points  and 
annual  rainfall.  Inasmuch  as  most  of  these  factors  operate  on  other 
southwestern  ranges — those  similar  to  the  area  studied — they  will  be 
briefly  discussed.  Over  most  of  these  factors  the  operators  can 
exercise  more  or  less  control. 

RANGE  MANAGEMENT 

On  the  Santa  Rita  range  full  consideration  was  given  to  grazing 
capacity  for  sustained  yields  and  also  to  salting  for  as  even  utilization 
of  forage  as  possible,  particularly  to  avoid  concentration  of  cattle 
around  watering  places. 

Range  conservation,  which  has  been  mentioned  as  the  first  funda- 
mental in  grazing,  and  stocking  accordingly,  gave  the  operator  the 
assurance  of  adequate  forage  through  the  years,  and  thus  ehminated 
the  problem  of  supplemental  feeding.  Moreover,  conservative  stock- 
ing led  to  economic  thinking  that  brought  into  prominence  not  only 
running  cost  per  cow,  cost  per  calf,  and  earnings  per  cow,  but  also 
certain  factors  that  influenced  these  costs  and  earnings.  Such  think- 
ing displaced  the  idea,  all  too  common  on  southwestern  semidesert 
ranges,  that  the  cattle  business  should  be  based  largely  on  total 
number  of  animals — -that  is,  more  cattle,  more  returns.  But  ''total 
number"  has  proved  to  be  the  stamp  of  temporary  operations,  for 
such  practice  has  taken  its  toll  in  the  deterioration  of  many  ranges. 
It  has  modernized  the  old  story  of  the  goose  that  laid  the  golden  egg. 


AN  ECONOMIC  STUDY  OF  CATTLE  BUSINESS  1  3 

To  study  its  effect  in  control  of  cattle  movements,  salt  was  placed 
both  at  and  away  from  watering  places.  At  times  salting  at  water 
proved  to  be  desirable,  especially  in  late  winter  and  during  spring  of 
certain  years,  when  cattle  were  subnormal  following  periods  of  sub- 
sistence on  dry  forage.  But  when  cattle  were  normal  or  strong, 
salting  out  from  water,  even  during  dry -forage  seasons,  gave  excellent 
results. 

Many  cattlemen  have  held  the  opinion  that  cattle  would  not  go  to 
outlying  salt  grounds  of  their  own  accord.  But  during  this  study  it 
was  demonstrated  that  cattle  will  go  out  for  salt.  The  placing  of 
salt  at  increasing  distances  from  water,  up  to  2  miles,  probably  aided 
in  obtaining  control  of  cattle  movements. 

CALF   CROP 

The  calf  crop  on  the  study  range  averaged  82.7  percent  for  the 
11-year  period.  As  already  stated,  the  calf  crop  in  this  study  was 
determined  by  those  calves  that  had  reached  the  age  of  4  or  5  months 
when  they  were  tallied.  For  the  same  years,  the  estimated  crop  for 
Arizona  was  about  55  percent.  A  survey  made  in  1925  by  Parr, 
Collier,  and  Klemmedson  (-5)  showed  that  on  48  ranches  on  controlled 
lands  in  Arizona  and  southern  and  western  New  Mexico  the  calf 
crop  averaged  43.3  percent  of  the  number  of  cows  in  the  breeding 
herd,  and  on  83  ranches  on  public  domain  the  average  was  only  33.9 
percent.  During  that  same  year  the  calf  crop  on  the  Santa  Rita- 
range  was  75.3  percent,  the  lowest  for  the  period  of  the  study,  resulting 
largely  from  the  severe  drought  in  1924. 

During  1926,  1927,  1929,  1933,  and  1934,  the  percentage  of  calves 
fell  below  the  average  of  82.7  percent.  These  decreases  were  attributed 
to  unfavorable  effects  from  diminished  rainfall  during  the  years  pre- 
ceding those  named.  On  the  other  hand,  the  high  calf  crop  of  88.8 
percent  in  1931  was  due  largely  to  good  grazing  conditions  during 
that  and  the  2  preceding  years. 

Besides  good  forage  condition,  fenced  control  of  the  range  was 
another  factor  that  contributed  to  the  high  average  calf  crop  on  the 
Santa  Rita  range.  Fenced  control  enabled  the  operator  to  observe 
his  herd  at  frequent  intervals  and  to  keep  down  losses  from  straying, 
as  well  as  from  parasites  and  other  diseases.  It  also  made  possible 
good  distribution  of  bulls.  Controlled  distribution  was  more  effective 
than  an  increase  in  the  number  of  bulls,  as  was  demonstrated  on  an- 
other unit  of  the  Santa  Rita  experimental  range,  where  7  bulls  per 
100  cows  resulted  in  no  greater  percentage  of  calves  than  on  the  study 
area,  where  only  4  bulls  per  100  were  used  but  kept  well  distributed. 

A  6-month  regulated  breeding  season  was  tried  for  the  period  1929- 
34,  but  with  no  appreciable  increase  in  number  of  calves,  as  compared 
with  the  period  1924-28,  when  there  was  no  such  regulation.  How- 
ever, the  regulation  resulted  in  some  distinct  advantages:  most  of  the 
calves  were  dropped  over  a  comparatively  short  period  in  the  spring, 
thus  increasing  both  the  uniformity  of  the  calves  and  the  fall  sales 
and  producing  a  greater  cash  return.  This  also  allowed  the  mothers 
to  go  into  and  through  the  winter  in  much  better  condition  than 
otherwise. 

Other  factors  that  favored  the  calf  crop  were  careful  handling  of  the 
cows  (to  keep  them  gentle),  avoidance  of  unnecessary  movements  at 
critical  times,  and  culling  of  unproductive  and  aged  cows. 
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CATTLE  LOSSES 

During  the  period  of  this  study,  the  operator's  annual  total  cattle 
losses  averaged  2.8  percent  (table  6).  Cow  losses  averaged  as  low  as 
2.6  percent,  and  calf  losses,  after  tallying,  averaged  only  2.9  percent. 
For  the  same  period,  the  annual  cattle  losses  for  Arizona  ranged  from 
5  to  more  than  10  percent. 

Table  6. — Losses  of  cattle  by  classes  from  all  causes,  Santa  Rita  experimental  range, 

1924-34 


Class 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

Aver- 
age1 

Cows 

Calves 

Yearlings.  . 

Pet. 

2.2 

2.6 

2 100.0 

Pet. 
6.0 
4.3 

7.7 
9.1 

Pet. 
1.  1 
5.  1 

Pet. 

2.6 
4.6 
8.3 

Pet. 
2.3 

4.9 
2.8 

Pet. 
3.3 
3.0 

Pet. 
2.4 
2.5 

Pet. 
2.0 

1.7 

Pet. 

2.2 
2.1 
11.1 

Pet. 
2.4 

1.7 
5.9 

Pet. 
3.7 
2.1 
5.1 

Pet. 
2.6 
2.9 

5  9 

Steers    .  _ 

4.0 

Bulls 

10.0 

4.3 

5.9 

5.9 

5.0 

5.3 

3  2 

Average 3_ 

2.7 

5.4 

2.6 

3.8 

3.5 

3.2 

2.5 

1.9 

2.5 

2.2 

3.0 

2.8 

i  Formed  by  dividing  the  sum  of  the  numbers  of  annual  losses  by  the  sum  of  annual  numbers  of  animals. 
2Only  1  yearling,  which  died. 

^Formed  by  dividing  the  sum  of  the  numbers  of  animals  lost  by  classes  by  the  sum  of  the  number  of 
animals  in  each  class. 

The  apparently  high  percentage  loss  of  yearlings  on  the  Santa  Rita 
range  was  due  to  the  fact  that  there  were  only  a  few  animals  of  this 
class,  and  thus  the  loss  of  one  or  two  gave  a  high  percentage  loss.  The 
same  explanation  applied  to  the  percentage  losses  of  steers  and  bulls. 

The  low  percentage  cattle  losses  on  the  Santa  Rita  range  may  be 
explained  largely  as  follows:  All  factors  that  ordinarily  cause  cattle 
losses  on  other  or  similar  ranges,  such  as  lack  of  feed  and  water, 
poisonous  plants,  diseases,  and  worms  (particularly  in  calves),  were 
given  careful  attention.  Another  factor — not  the  least  on  many 
ranges — was  age  of  cows.  The  question  of  how  many  calves  one  might 
expect  from  a  cow  or  what  her  term  of  usefulness  might  be  is  too  often 
overlooked.  Cows  were  not  allowed  to  remain  on  the  Santa  Rita 
range  beyond  their  time  of  service.  One  of  the  aims  in  range  manage- 
ment was  to  keep  under  control  as  much  as  possible  all  cattle-loss 
factors.  This  paid  good  dividends  in  the  calf  crops.  A  summary  of 
the  causes  of  losses  on  the  study  range  is  given  in  table  7. 


Table  7. — Car 

ises  o 

f  losses  of  cattle, 

Santa  Rita 

experimental  range,  1924- 

34 

Cause  of  death 

1924 
(very 
dry) 

1925 
(dry) 

1926 
(fair) 

1927 
(good) 

1928 
(dry) 

1929 

(good) 

1930 

(good) 

1931 
(wet) 

1932 
(rela- 
tively 

dry)i 

Pet. 
1.9 
.4 

1933 
(dry) 

1934 

(rela- 
tively 
dry) 

Aver- 
age2 

Unknown 

Poisonous  plants 

Pet. 
3  2.3 

Pet. 
3.5 
1.1 

Pet. 
2.6 

Pet. 

3.5 

.3 

Pet. 
2.6 

Pet. 
2.5 
.2 

Pet. 
1.4 

______ 

Pet. 
1.4 

.4 

Pet. 
1.4 

.4 

Pet. 
0.9 
1.9 

Pet. 
2.0 
.4 
2 

Accidental  injury 

.2 







.1 



.1 

.1 

.2 
.1 
.1 

.1 

.  1 
.1 

.1 

.4 

.  1 

(*) 

.6 
.2 

.4 

(4) 

.8 

.  1 

(4) 

.2 

(*) 

Total 

2.7 

5.4 

2.6 

3.8 

3.5 

3.2 

2.5 

1.9 

2.5 

2.2 

3.0 

2.8 

1  The  rainfall  in  1932  was  above  the  average  for  the  period,  but  the  grasses,  which  had  reached  a  peak  in 
density  and  production  in  1931,  received  a  severe  shock  caused  by  the  falling  off  of  more  than  13  inches  of 
precipitation.  Also,  in  1932  there  was  a  long  dry  period  during  spring  and  early  summer  and  a  short  rainy 
period  during  summer. 

--  Formed  by  dividing  the  sum  of  numbers  of  annual  losses  by  the  sum  of  annual  numbers  of  cattle. 

3  Losses  found  too  late  to  determine  causes,  although  most  likely  they  resulted  from  diseases  and  poisonous 
plants. 

*  Less  than  0.1  percent. 
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Figure  2.— Factors  in  Cattle  improvement  on  the  Santa  Rita  Range. 

A,  A  white-faced  calf,  the  product  of  a  Hereford  bull.  B,  Later,  still  better  sires  of  this  character  were 
purchased,  with  better  bone  development  and  ability  to  meet  range  conditions.  C,  An  exceptionally 
good  sire. 
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GRADE  OF  CATTLE 

A  few  years  prior  to  1924  many. of  the  cows  on  the  Santa  Rita  range 
were  of  rather  low  grade.  An  important  step  toward  improvement 
was  the  purchase  of  purebred  Hereford  bulls.  The  white-faced  calf  in 
figure  2,  A,  one  of  the  resulting  products,  came  from  a  very  low-grade 
cow.  The  early  selections  of  some  of  the  bulls  were  made  without  suffi- 
cient consideration  of  their  adaptability  to  range  conditions.  Later 
purchases  were  made  with  a  view  to  meeting  those  conditions.  These 
later  bulls  were  accustomed  to  foraging,  and  also  were  larger  and  had 
better  bone  development  (fig.  2,  B).  More  recent  purchases  have 
included  a  few  exceptionally  good  bulls  (fig.  2,  C)  which  are  run  with 
purebred  cows,  with  the  aim  of  producing  bulls  that  might  be  used  in 
the  operation  or  sold  to  other  ranchers  for  breeding  purposes. 

Special  care  was  given  to  culling  the  off-color  and  otherwise  unde- 
sirable cows,  and  displacing  them  with  the  better  grade  animals. 
Now  almost  the  entire  herd  consists  of  high-grade  white-faced  animals, 
many  of  which  are  almost  purebreds  (fig.  3,  A).  But  best  of  all  is  the 
marked  improvement  in  the  principal  range  product,  the  calves  (fig.  3, 
B)y  which  have  been  given  those  features  that  qualify  them  for  the 
higher  market  classes. 

Although  the  purebred  bulls  require  somewhat  more  care  in  handling 
than  ordinary  bulls,  and  entail  some  extra  cost  in  purchases,  the 
prices  received  for  their  offspring  far  outweigh  their  extra  cost. 

Here  mention  also  should  be  made  of  the  fact  that  conservative 
stocking  for  sustained  grazing  capacity,  which  gave  the  operator  the 
assurance  of  adequate  forage  through  the  years,  proved  to  be  one  of 
the  major  factors  that  made  possible  the  improvements  in  the  breeding- 
herd  and  calves. 

MARKETING 

The  marketing  plan  on  the  Santa  Rita  range  is  to  make  regular 
annual   sales.      Such    a   practice    offered    two    distinct    advantages: 

(1)  Hold-over  animals  were  reduced  to  the  minimum,  thus  preventing 
overstocking   with   carry-overs,    especially   during   drought   periods ; 

(2)  the  finances  of  the  operation  were  put  on  a  more  stable  basis,  in 
that  the  regular  sales  supplied  funds  for  running  expenses  and  improve- 
ments, thereby  keeping  down  the  amount  of  borrowed  money  and 
attendant  interest  cost. 

In  marketing  cattle  from  the  Santa  Rita  range,  several  factors  were 
given  considerable  study,  among  which  were  classes  of  cattle,  age  of 
animals,  time  of  marketing,  and  manner  of  marketing. 

CLASSES    OF    CATTLE 

Special  attention  was  given  to  the  marketing  of  calves,  because  they 
constituted  the  principal  range  product.  But  in  the  course  of  the 
operation,  as  on  most  semidesert  ranges  of  the  Southwest,  other  classes 
of  cattle  were  also  marketed — yearlings,  culled  and  aged  cows,  bulls, 
and  steers.  The  sales  of  these  various  classes  from  the  Santa  Rita 
rano'e  are  summarized  in  table  8. 
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Figure  3.— The  Results  of  Better  Breeding. 

A,  Better-grade  animals  of  the  character  shown  displaced  the  less  desirable  cows,  until  the  Santa  Rita 
breeding  herd  became  one  of  high-grade  Herefords,  many  of  which  are  almost  purebreds.  B,  High-grade 
calves  ready  for  the  fall  market.  Note  uniformity  and  good  quality,  factors  that  qualify  calves  for  high 
market  classes. 
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Table  8. — Sales  of  cattle  on  the  Santa  Rita  experimental  range,  1924-34 


Class 

Number  and  average  selling  price  i 

1924 

1925 

1926 

1927 

1928 

1929 

No. 

195 
1 

58 

Dol. 
18.34 
27.90 
36.67 

No. 
140 

15 

Dol. 
19.48 
30.00 

No. 
135 
82 
2 

Dol. 

28.58 
36.00 
25.00 

No. 

153 

15 

49 

10 

Dol. 

28.27 
49.30 
44.99 
53.33 

No. 
470 
70 
86 

Dol. 
37.98 
47.57 
73.84 

No. 
329 

Dol. 
40.08 

83 
10 

40  42 

Bulls              

84.00 

11 

45.02 

1 

59.66 

Total  or  average 

254 

22.56 

166 

22.12 

219 

31.32 

227 

34.37 

627 

44.00 

422 

41.  19 

Class 

Number  and  average  selling  price— Continued 

1930 

1931 

1932 

1933 

1934 

Average  2  3 

Calves 

Yearlings 

Cows 

Bulls            

No. 
431 
8 
34 

Dol. 
28.87 
32.40 
46.66 

No. 
454 

Dol. 
20.14 

No. 

429 

11 

36 

Dol. 
13.40 
19.58 
27.97 

No. 

409 

34 

51 

Dol. 
15.08 
20.55 
27.65 

No. 

319 

39 

64 

11 

Dol. 
13.51 
18.24 
20.00 

28.58 

No. 

315 

25 

43 

3 

1 

Dot. 
24.06 
34  12 

6 

21.61 

41.58 
54.44 

2 

35.90 

44.72 

Total  or  average 

473 

30.21 

460 

20.16 

476 

14.64 

496 

16.83 

433 

15.28 

387 

26.93 

1  Gross  receipts  f.  o.  b.  shipping  point.    See  footnote  8,  p.  5. 

2  Average  weight  in  pounds  of  animals  sold:  Calves  304,  mixed  yearlings  460,  few  select  long-yearling  heifers 
608,  few  select  yearling  steers  583,  cows  889,  old  bulls  1,170,  and  2-  and  3-year-old  steers  794. 

3  Average  amount  of  sales  in  dollars,  obtained  by  dividing  the  sum  of  annual  receipts  by  the  sum  of  annual 
numbers  sold. 

Of  the  total  number  of  animals  sold,  slightly  more  than  81  percent 
were  calves  about  8  or  9  months  old.  In  1934,  more  than  half  the 
calves  were  kept  on  the  range  until  they  were  yearlings ;  and  although 
these  were  not  sold  until  1935,  they  were  included  in  the  1934  account 
in  order  to  complete  the  records.  They  were  credited  at  $18  a  head  as 
of  December  31,  1934,  based  on  estimated  Santa  Rita  sale  value  for 
that  date. 

An  effort  was  made  to  cull  the  breeding  cows  at  the  rate  of  about  10 
percent  a  year,  based  on  the  theory  that  the  productive  life  of  a  cow 
is  10  years.  This  plan  called  for  about  40  displacements  a  year.  The 
average  was  43,  for  a  herd  that  averaged  394  cows  for  the  11-year 
period.  In  1925  and  1926  few  displacements  were  made,  owing  to 
rather  low  market  prices  of  cows,  hence  the  heavy  displacements  in 
1928  and  1929.  The  general  plan  of  selling  cows  1  or  2  years  before 
expiration  of  their  period  of  usefulness  allows  for  holding  them  that 
much  longer  if  and  when  it  seems  advisable  to  do  so. 


AGE    OF    ANIMALS 


Closely  related  to  classes  of  cattle,  with  reference  to  marketing,  is 
age  of  animals.  Distinct  advantages  were  gained  when,  in  market- 
ing, the  animals,  particularly  the  calves,  were  sold  in  as  large  and 
uniform  lots  as  possible,  grouped  according  to  age  and  also  size. 
These  are  two  good  points  to  keep  in  mind  when  marketing  any  class 
of  livestock. 

Another  marketing  advantage  consisted  in  selling  cows  while  they 
were  still  in  fair  or  good  condition — that  is,  before  they  reached  the 
canner  stage. 
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TIME    OF    MARKETING 

Owing  to  the  fact  that  the  range  products  were  sold  largely  as 
calves,  most  of  the  sales  were  made  in  the  fall  and  early  winter,  when 
they  reached  the  ages  of  8  and  9  months.  In  fact,  80  percent  of  all 
animals  of  all  classes  were  sold  then. 

The  principal  advantage  gained  in  selling  both  young  and  old 
animals  before  the  middle  of  winter  was  that  then  they  were  usually 
in  excellent  condition.  Further,  marketing  at  this  time  reduced  the 
handling  of  cattle  and  also  the  total  operating  cost. 

Needless  to  say  much  handling  of  livestock,  or  more  than  is  neces- 
sary, does  not  improve  the  condition  of  range  cattle,  nor  does  it  add 
to  the  earnings  of  the  breeding  herds.  Spring  marketing,  although 
advisable  sometimes,  necessitates  the  handling  of  cattle  when  they 
are  in  poorer  condition  than  at  any  other  time  of  year. 

MANNER    OE    MARKETING 

For  the  most  part,  the  sales  of  the  Santa  Rita  cattle  have  been  to 
local  buyers,  as  the  advantages  gained  in  this  manner  of  marketing 
outweighed  the  disadvantages.  On  many  ranges,  the  major  advan- 
tage lies  in  the  fact  that  usually  a  rather  small  number  is  marketed 
at  any  one  time.  Few  stockmen  are  in  a  position  to  follow  the  mar- 
keting game  closely  enough  to  take  advantage  of  favorable  market 
conditions.  The  average  buyer,  on  the  other  hand,  is  able  to  keep 
in  rather  close  touch  with  market  movements,  knows  the  class  of 
cattle  in  demand,  and  also  what  prices  he  might  expect  to  receive. 

SHIPPING    POINTS 

Until  recently  the  shipping  points  for  the  Santa  Rita  range  were 
Amado  (10  miles  away)  and  Tucson  (about  35  miles  distant).  When 
the  calves  were  marketed  at  Amado,  most  of  the  mother  cows  were 
driven  with  them  to  and  from  the  shipping  point,  as  is  commonly 
done.  When  the  shipping  point  was  Tucson,  the  calves  were  hauled 
by  truck,  to  avoid  driving  the  mother  cows^this  distance  and  back. 
Driving  the  cattle  long  distances  reduces  herd  earnings,  because  of 
extra  labor  cost  and  shrinkage  in  cattle  weight.  There  is  now  a 
shipping  point  near  Continental,  just  outside  the  experimental  range, 
which  eliminates  the  transportation  problem  for  the  range. 

The  Santa  Rita  district  may  be  regarded  as  having  exceptionally 
good  market  advantages,  because  it  is  in  a  productive  range-cattle 
center  and  is  near  the  largest  single  cattle-finishing  area  in  the  South- 
west, namely,  Salt  River  Valley. 

OTHER  FACTORS  AFFECTING  EARNINGS 

Every  effort  was  put  forth  to  make  the  Santa  Rita  herd  efficient 
by  reducing  its  carrying  load  as  much  as  possible.  As  on  other 
ranges,  this  herd  carries  all  the  running  expenses,  bull  costs,  and 
other  costs,  for  improvements  and  the  like.  On  many  a  range  it 
carries  in  addition  an  excess  load  of  cut-backs  or  carry-overs,  saddle 
horses,  and  aged  steers.  Cattlemen  should  be  mindful  of  the  fact  that 
these  excess  animals  consume  large  quantities  of  forage,  and  that  the 
more  forage  they  consume,  the  less  there  will  be  for  the  breeding  herd . 
With  respect  to  this  problem,  the  guiding  principle  on  the  Santa  Rita 


20  CIRCULAR    44  8,    U.    S.    DEPARTMENT    OF    AGRICULTURE 

range  may  be  stated  as  follows:  A  range  is  most  productive  when, 
within  conservative  limits,  as  much  as  possible  of  the  forage  produced 
is  used  by  the  breeding  cows  and  when  the  least  is  consumed  by  non- 
productive old  cows,  aged  steers,  and  unnecessary  horses.  Probably 
there  are  many  ranges  that  could  be  made  profitable,  or  more  so, 
were  the  excess  loads  reduced,  the  forage  thus  gained  giving  assurance 
of  adequate  forage  over  periods  of  years. 

ANNUAL  RAINFALL  IN  RELATION  TO  COSTS  AND  EARNINGS 

In  planning  for  sustained  grazing  capacity  on  any  semidesert  range, 
rainfall  is  the  outstanding  factor  to  be  taken  into  consideration. 
Semidesert  climate  implies  limited  rainfall.  For  low  country,  the 
average  annual  precipitation  varies  from  about  10  to  20  inches;  on 
the  Santa  Rita  range  it  varies  from  12.6  to  18  inches,  depending  on 
elevation.  Usually  when  the  annual  rainfall  is  about  equal  to  or 
above  the  average,  grazing  conditions  are  good.  But  in  some  years 
the  precipitation  may  fall  as  much  as  50  percent  below  the  average, 
causing  droughty  conditions  which  result  in  short  growths  and  neces- 
sitate special  planning.  These  dry  years,  which  occur  frequently, 
constitute  an  important  problem  not  only  in  range  conservation  but 
in  cattle  operations  as  well. 

On  the  Santa  Rita  range,  the  problem  of  dry  years  was  met  in  the 
following  manner:  Up  to  1929,  stocking  was  based  on  the  average 
yield  of  forage  for  a  period  of  years,  including  years  of  diminished 
rainfall.  In  addition,  some  forage  was  held  in  reserve  (as  pastures) 
to  meet  emergency  needs.  At  the  close  of  1928,  previous  pasture- 
utilization  records  showed  the  necesssity  of  leaving  at  least  15  percent 
of  the  forage  as  reserve.  Thus,  beginning  with  1929,  the  stocking  was 
based  on  85  percent  of  the  average  forage  yield,  leaving  15  percent 
as  a  drought  safety  factor.  Such  a  program  allowed  this  range  to 
build  up  reserves  during  good  years.  Even  so,  some  injury  to  the 
grasses  resulted  during  drought  periods  of  2  or  more  years.  Recent 
research  on  the  Santa  Rita  range  has  shown  that  it  is  far  safer  to  pro- 
vide a  forage  reserve  of  20  percent,  in  order  to  preserve  the  vitality  of 
the  grasses.9 

INVESTED  CAPITAL  IN  RELATION  TO  COSTS  AND  EARNINGS 

The  total  capital  investment  in  the  Santa  Rita  operation  herein 
considered  is  shown  in  table  9,  including  cattle,  improvements,  and 
land,  which  together  averaged  $69.23  per  cow.  Of  this  amount, 
$45.11,  or  65.2  percent,  represents  livestock,  $22.50,  or  32.5  percent, 
represents  the  value  of  all  improvements  used  in  the  operation,  and 
$1 .62,  or  2.3  percent,  represents  lands.  The  last  item  indicates  a  small 
acreage — about  240  acres  in  all — which  consisted  of  the  operator's 
headquarters  ranches. 

9   The  results  of  this  study  have  been  included  in  an  unpublished  paper  entitled  "Close  Grazing  and  For- 
age Production  in  Relation  to  Preservation  of  Southwestern  Semidesert  Ranges." 
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Table  9. — Capital  invested  in  the  cattle-breeding  operation  on  the  Santa  Rita  experi- 
mental range,  1924-34 


Investment  per  breeding  cow 

Item 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

Aver- 
age1 

Cattle2 

$43.  91 

$45.23 

$33.  40 

$56.  66 

$86.  00 

$52.  36 

$52.  35 

$31.  72 

$30.  30 

$28.  25 

$31.  33 

$45.11 

Fences 

"Water  developments 

Headquarters  buildings. . 
General  ranch  equipment- 

6.26 

2.66 

2.32 

.15 

6.85 

2.93 

2.49 

.09 

4.17 

1.81 

1.49 

.63 

5.37 

2.37 

1.86 

.46 

7.41 
5.23 
3.31 
2.35 

8.44 
7.23 
3.79 
2.03 

7.47 
9.20 
3.17 
2.79 

8.40 
11.71 
3.45 
4.84 

10.32 
11.91 
3.16 
4.29 

9.57 

11.10 

2.92 

4.07 

11.93 
12.90 
3.49 
4.25 

8.29 
8.29 
3.05 

2.87 

Total 

11.39 

12.36 

8.10 

10.06 

18.30 

21.49 

22.63 

28.40 

29.68 

27.66 

32.57 

22.50 

Land 

2.13 

2.58 

1.76 

2.57 

1.30 

1.60 

1.44 

1.43 

1.42 

1.43 

1.81 

1.62 

Grand  total 

57.43 

60.17 

43.26 

69.29 

105.  60 

75.45 

76.  42 

61.55 

61.40 

57.34 

65.71 

69.23 

1  Formed  by  dividing  sum  of  annual  amounts  by  the  sum  of  annual  numbers  of  cows. 

2  Saddle  horses  included;  capital  invested  based  on  gross  market  value.    See  footnote  8,  p.  6. 

The  total  investment  of  $69.23  per  cow  netted,  on  the  average, 
$5.63  annually  (table  3)  to  the  operator  for  his  labor  and  management. 
This  return  is  equivalent  to  8.13  percent  of  the  total  investment  per 
cow.  In  addition  he  earned  6  percent  interest,  or  $2.09  per  cow,  on 
his  own  monev. 


ECONOMIC  LIMITS  OF  INVESTMENTS  AND  IMPROVEMENTS 

As  in  most  economic  studies  of  this  kind,  the  question  of  invest- 
ment and  improvement  limits  in  this  established  operation  came  up. 
Here  these  problems  were  reduced  to  the  practical  question:  Will  any 
proposed  improvements  reduce  the  operation  costs  or  increase  the 
returns  from  the  herd  sufficiently  to  more  than  offset  the  cost  of  such 
improvements? 

Although,  in  this  study,  the  range  improvements  were  Government- 
owned,  they  were  valued  at  their  original  cost.  (See  Depreciation 
of  Improvements,  p.  10.)  The  capital  invested  in  fences,  water  de- 
velopments, ranch  equipment,  and  headquarters  buildings — all  a  part 
of  good  range  management — varied  somewhat  from  year  to  year 
(table  9).  During  the  first  years,  fences  constituted  a  large  part  of 
the  capital  invested.  In  later  years,  as  management  plans  were  per- 
fected, additional  water  developments  were  put  in,  making  the  invest- 
ment in  this  class  of  improvements  greater  than  that  in  fences.  The 
fact  that  there  is  but  little  natural  water  on  the  Santa  Rita  range 
necessitated  the  development  of  additional  sources,  including  four 
temporary  earth  tanks,  numerous  watering  rims,  five  wells,  and  six 
steel  storage  tanks  (fig.  4). 

On  some  ranges  the  investment  in  fences  might  be  a  major  item, 
whereas  on  others  water  developments  or  lands  might  be  more  impor- 
tant. Whether  cattle,  water  developments,  fences,  or  lands  constitute 
the  major  item  of  investment,  it  is  important  in  profitable  range 
management  to  keep  in  mind  how  much  total  capital  invested  is 
represented  by  each  cow  of  the  breeding  herd  (in  this  study,  $69.23), 
inasmuch  as  the  performance  of  each  cow,  in  response  to  the  character 
of  management,  determines  the  earnings.  There  is  a  limit  in  capital 
investment  per  cow  beyond  which  it  would  not  be  possible  to  realize 
any  profits  within  a  reasonable  length  of  time. 
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F276394;  F245556:  F239066 

Figure  4.— Water  Developments  on  the  Santa  Rita  Range. 

A,  One  of  the  temporary  surface  or  earth  tanks  which  are  valuable  aids  in  getting  cattle  onto  areas  that  lie 
far  from  permanent  waters.  B,  Permanent  waters:  shallow  wells  equipped  with  windmills,  pumping 
engines,  and  storage  tanks.  C,  One  of  the  steel  rims  that  constitute  an  important  part  of  the  permanent 
water  svstem. 
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WHAT  PERCENT  CALF  CROP  FOR  PROFIT? 

In  this  study  it  required,  on  the  average,  the  sale  of  173  calves — 
representing  a  44-percent  calf  crop — to  meet  the  cash  expenditures 
alone.  When  all  the  costs  are  considered — running  expenses  and 
other  charges  (table  2) — it  took  the  sale  of  miscellaneous  cattle 
(cows,  bulls,  steers,  and  some  yearlings)  plus  about  a  56-percent  calf 
crop  to  balance  the  account.  Thus,  on  the  average,  a  calf  crop 
greater  than  56  percent  had  to  be  produced  before  any  net  earnings 
could  be  realized.  The  average  calf  crop  was  greater  than  this  by 
nearly  27  percent  (82.7  —  56),  which  favorable  difference  made  it 
possible  for  the  operator  to  realize  8.13  percent  on  an  average  total 
investment  of  $69.23  per  cow  for  his  labor  and  management. 

SUMMARY 

A  study  was  made  of  cattle-breeding  business  on  a  yearlong, 
mixed-grass,  semidesert  range  in  southern  Arizona,  covering  the 
11-year  period  1924-34.  Young  range  cattle,  mostly  8-  and  9-month- 
old  calves,  constituted  the  principal  product.  The  range  unit  com- 
prised 24,700  acres,  which  carried,  together  with  bulls  and  other 
cattle,  394  breeding  cows  annually  for  the  period. 

Gross  receipts  for  the  breeding  herd  (high-grade  Herefords)  aver- 
aged $26.44  per  cow;  total  costs  (running  costs  and  all  other  charges) 
averaged  $20.81  per  cow;  and  the  amount  received  by  the  operator 
for  his  labor  and  management  averaged  $5.63  annually,  or  8.13 
percent,  on  an  average  total  investment  of  $69.23  per  cow,  exclusive 
of  interest  on  his  own  money. 

When  all  running  expenses  of  the  operation  are  considered,  plus 
all  other  charges,  it  cost,  on  the  average,  $25.11  to  produce  an  8-  or 
9-month-old  calf. 

The  calf  crop  averaged  82.7  percent,  based  on  the  number  of  cows 
in  the  breeding  herd. 

Cattle  losses  averaged  2.8  percent  annually.  Of  the  calves,  the 
operator  lost  only  2.9  percent,  mostly  from  unknown  causes. 

Among  the  range  practices  that  materially  increased  the  herd 
earnings  were  (1)  stocking  on  the  basis  of  sustained  yield,  (2)  regular 
fail-winter  sales  of  high-grade  calves,  (3)  reduction  of  carry-overs, 
horses,  and  aged  steers  to  the  minimum,  and  (4)  leaving  an  equivalent 
of  at  least  15  percent  of  the  forage  as  a  drought  safety  factor;  recent 
findings  have  shown  that  20-percent  reserve  would  be  better. 

It  required,  on  the  average,  a  44-percent  calf  crop  to  meet  the  cash 
expenditures.  A  calf  crop  greater  than  56  percent  was  necessary  for 
profits. 

Stocking  ranges  on  the  basis  of  sustained  grazing  capacity  offers 
distinct  advantages,  in  that  the  production  of  the  breeding  herd  is 
increased,  resulting  in  greater  earnings  per  cow. 
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